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MEMORANDUM T'OR: Executive Director, NPIC
o S
THROUGH : Chief, Technical Services & Support Group

Chief, Research & Engineering Division

SUBJECT : Status Report -- Visual Process Research Program

1. The first phase of the Visual Process Research Program is
now complete. A wealth of data was collected and analyzed, and many of
the findings found application in a variety of situations.

2. Primary attention was devoted to assessing the effect of long~term
use of microscopes and other optical aids on the visual performance of .
Center personnel. A previous Center research effort was reviewed by [__] 25X1
scientists, the results of which indicated that visual acuity scores de-
creased during a 7 to 14 month time span. The validity of these findings
was questioned on several grounds, and the research program was modified
in order to:

a. test each Center employee who was required to utilize
magnification aids in the performance of his duties;

b. develop and then follow appropriate test procedures ad-
ministered by highly skilled test administrators; -

c. control for the effects of age on visual performance;
d. adhere to a rigid test-retest cycle of 6 months;

e. test for potential "season effects" on visual sensi-
tivity;

f. develop and implement uniform reporting procedures;

g. conduct an intensive analysis of the results;
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SUBJECT: Status Report -- Visual Process Research Program

n. coordinate Center efforts with the Office of Medical
Services and the Center's consulting ophthalmologists;

i. report the findings to appropriate Center personnel in
a timely, understandable fashion,

3. Description of Tests:

a. Visual acuity, or resolving power ,* (monocular and binocular)
at near vision (14") and for distance (20%)

b. Vertical phoria¥ at far (20")
c. TLateral phoria* at near (14") and at far (201).
d. Stereo depth¥* at far (20') |
e. Color discrimination (red-green sensitivity) |
£. Interpupillary distance
g} Other information:
1.) date of most recent visit to Center's ophthalmologist.
2.) use of eyeglasées
3.) age
L,) job description
5.) general comments
i, Procedures:
Three hundred and sixty four Center employees were divided into
six experimental groups, each group representative of the subject. popula-
tion in terms of age (a critical factor in vision research, and one that

must be controlled in order to isolate the effects of other variables which
might influence visual sensitivity). .

¥ gee appendix
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SUBJECT: Status Report -- Visual Process Research Program

Subjects in Group 1 were tested in June, 1968, and retested 6 months
later (Dec. 1968). Group 2 subjects were tested in July 1968 and retested
in January, 1969, and so forth. All tests were conducted by persommel
from the Office of Medical Services/Psychological Services Staff who had
been trained by the author. The Office of Medical Services nurse assigned
to the Center was responsible for all scheduling & record keeping.

5. Results: The several analyses of the results indicated:

&. no significant differences in scores on any parameter
among the 6 groups during the initial 6 month test phase;

b. no significant differences in scores on any parameter among
the same 6 groups during the 6 month retest phase;

c. no significant differences in test vs. retest scores on
any parameter for the results of each group analyzed in-
dependently; '

d. group averages were at least comparable, if not superior,
to national norms for all tests except lateral phoria at
20', where a statistically significant exophoria* of 2.0
to 2.5 prism diopters was found. No major significance
was placed in this finding by the several experts consulted.
Furthermore, the results agree with data supplied to the
Center by U.S. Naval School of Aviation Medicine.

e. average interpupillary distances was approximately 64 mm.,
but the range of scores indicated that a few subjects would
find it difficult if not impossible to use binocular instru-
ments;

f. fewer than 40 subjects were found to be red-green color
deficient; .

g. the vast majority of the subjects were bapable of re-
solving the most difficult stereo test in the test instrument;
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SUBJECT:  Status Report -- Visual Process Research Progran

h. no effects of season on visual acuity were apparent, un-
like the situation where the amount of sunlight associated
with seasons was found by the Navy to influence visual
sensitivity (dark adaptation);

i. of all the interpreters who had prescription eyeglasses
(some 65% of the subject population), approximetely 759 of
them wore their glasses when using magnification aids to
interpret imagery (a matter of convenience), despite the
.fact that the microscopes can correct for refractlve errors,
but not astigmatism.

6. Selected Application of Results:

a. Earlier indications that continued use of microscopes was
having a deleterious effect on visual acuity were not
corroborated in the present study, suggesting that in-
appropriate test procedures were followed in the previous
test program.

b. The names and records of the Lo individuals who were Jjudged
by the author to demonstrate the poorest visual performance
'in the test program were submitted to the Center's consul-
tant ophthalmologist for further review. Results are ex-
pected within 30 days, according to ‘an Office of Medical
Services spokesman.

c. Once that information is received, work will be devoted to
further specifying the visual requirements for photo inter-
pretation. The Office of Medical Services has agreed to
provide detailed vision information to the Center on all
‘applicants.

d. Visual acuity scores were correlated with mensuration
accuracy. [ | included this analysis in their mensuration
research program, and the results indicated that the two
measures are not related -- due primarily to the fact that
the photogrammetrist are typically well corrected and can
compensate for any residual refractive errors with adjust-
ments available on their comparator optics.

e. The IEG was recently provided the names of 38 interpreters
who were judged by the author to be at least marginally de-
flqient in ‘color perception. Very liberal criteria were

mployed in selecting these people, and the fact that one's
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SUBJECT:

Status Reporlt -~ Visual Process Research Program
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name appears on the list need not necessarily indicate a

true color deficiency. The information was provided to in-
sure that IEG management is aware of color deficient PIs who
might be tasked with the exploitation of color materials,

or worse, with the determination of the intelligence value of )ﬁs
color imagery. Stimulus materials for a more sensitive color })

test have been secured, and a follow up color test will be l EE
administered if so requested by IEG. o

[V

. A rather extensive review of the literature on color vision

has been in progress by the author for some time. This

effort is directed toward the exploitation of color materials,

and is in support of one portion of the color-oriented re- .
search program in RED under the direction of | | 25X1

A stereo test more sensitive than the one employed in the

survey was developed by[ | for the Microscope Design 25X1
Criteria study. The test was recently evaluated by this office
as a means of selecting photogrammetrists with particularly
high stereo aculty. The results of the preliminary test ’
are encouraging, and the recommendation has been made to !(%@S ,:gff”
continue employing the test as a screening device. The ‘d
stimulus materials utilized in the tests are presently

being calibrated by APSD.

One early product of the vision survey was an age/job é?ﬁf‘” !
description profile for the Center personnel who partici- i gﬁﬁévﬁﬁ;
pated in the program. The information is now of histewical &¥#] e
use only, and é&mshould be updated to reflect the organi- JEed
zational & personnel changes THat have occurred in the past Gfgﬁf“
year or so. _ w5

Several commercial firms that employ large numbers of

microscopists were asked i1f long term use of magnification

aids influenced visual sensitivity. A surprisingly detailed

and candid reply was received from | | 25X1
which indicated that "...no noticable eye deterioration

exists as the result of long use of microscope. On the

contrary, [] doctors are convinced this tends to stall

normal age-related eye deterioration,"

. The plight of several IEG interpreters with unusually small

interpupillary distances was disgcussed with TEG management,
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Status Report -- Visual Process Research Program

since 1t was determined that it would be difficult if not
virtually impossible for them to utilize binocular instru-
ments due to a minimun instrument IPD of approximately 55
mm. Similar information was provided RED personnel con-
cerned with microscope design.

h. Results from the survey concerned with the use of eyeglasses
when viewing through microscopes were provided to RED per-
sonnel tasked with designing microscopes which have, by
virtue of elaborate optical characteristics, an exceedingly
small exit pupil. The exit pupil in one system is so limited
that it would be impossible for an interpreter to wear
corrections other than contact lenses. On the basis of the
survey results, it was concluded-that acuity aoapters should
be provided for at least those 1nterpreters afflicted With

- ‘marked astlgmatlsm.

| | HFS/ATB/RED is currently drafting a detailéd report

_ Chief , Human Factors section, AIB

Distribution:
Orig - Addressee

1 - TSSG
1 - TSSG/RED

2 - RED/ATB/HFS
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MEMORANDUM FOR: Executive Director, NPIC

SUBJECT : Response to Inquiry Regarding Illumination and
Temperature Stability of Light Tables

1. The summary section of T&E Report No. 69-06 on the
prototype [ 1540 Light Table states: "The light table
takes approximately four hours to achieve illumination and
temperature stability." Although the statement as it stands
can be taken as an implication that the warm-up time is
excessive, the light table is completely usable long before
stability is reached., The warm-up characteristic curves on
pages 2k and 25 show that the illumination was well over 50%
of full intensity when first turned on, reached approximately
90% of full intensity within 15 minutes and, for all practical
purposes, reached full intensity within 30 minutes.

2. The light intensity stabilized completely after two
hours, but the film stage temperature continued to risge slowly
before stabilizing after four hours. Stabilized illumination
and temperature values were measured for comparison with design
objectives as stated on pages 10 and 11 of the report.

3. Three other prototype light tables were tested by
TEB/ESD this past year. They were all air-cooled and required
from 15 minutes to 30 minutes to reach full light intensity
and 3 to 6 hours to reach temperature stability. Therefore,
the[ Jliquid-cooled table is not at all unusual in its
performance regarding these factors.

Chief, Tech:; al »wervices & Support Group
E}y NPIC

Distribution:
Original - Addressee
2 - NPIC/TSSG
1 - NPIC/TSSG/ESD e
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